Background: Despite abundant theoretical evidence of higher rates of suicide among lesbian, gay, and bisexual (LGB) youths, little is known about the relationship between suicide and types of sexual intercourse experience in youths. This study examines the association between the type of intercourse experience and suicide risk outcomes (SROs: suicidal ideation, plans for suicide, suicidal attempts) from the Korea Youth Risk Behavior Web-based Survey. Methods: We analyzed cross-sectional data from 146,621 students aged 12-17 years for the years 2012 and 2013. We defined lesbian, gay, or bisexual youth as youths who engaged in a type of sexual intercourse (same-sex or both-sex intercourse). A chi-square test and logistic regression analysis were used to evaluate the association between intercourse experience and SROs.
Background
Suicide is the leading cause of mortality among Korean youths aged 10-19 years, which demonstrates that suicide among youths is a significant issue [1] . Suicidal behavior includes suicidal ideation, plans, attempts, and death through a medically serious action [2] . Variables that influence the suicidal behavior were depression and ever having had sexual intercourse as youths [2] . Media reports convey the message that lesbian, gay, or bisexual (LGB) youths have much greater rates of suicide than non-LGB youths [3] .
LGB youths experience stress and depression during the formation of their sexual identity. They have been reported to demonstrate suicidal attempts 2-3 times more often than heterosexual youths [4, 5] . The prevalence of suicide in youths who engaged in a type of sexual intercourse (having had intercourse with the opposite-sex, same-sex, or both-sex intercourse) has been known to differ among races and countries [3] . To date, most studies on the outcomes for the risk of suicide as a result of sexual intercourse experience have been reported in western countries; very few studies have been done in Asian countries [6] [7] [8] . Although there have been several small studies elucidating the association between homosexuality and suicide, there have been no studies on the prevalence of the type of sexual intercourse or suicidal behavior by sexual intercourse experience in South Korean youths [8] . Therefore, we investigated the status of youths by type of sexual intercourse among all middle and high school students in South Korea. We assessed the direct effects of suicide risk outcomes (SROs: suicidal ideation, plans for suicide, suicidal attempts) due to type of sexual intercourse experience while controlling for other confounders known to affect SROs among youths. The objective of this study was to analyze and interpret the association between the prevalence of youths with sexual intercourse experience and SROs, by using the Korea Youth Risk Behavior Web-based Survey (KYRBS) database from the years 2012 and 2013.
Methods

Study design and population
This was a cross-sectional study using Korea's representative Youth Risk Behavior Web-based Survey (KYRBS) database from 2012 and 2013. The study consisted of 146,621 students (from grades 7 to 12, aged 12 to 17 years) who were sampled randomly. Sampling for the KYRBS consisted of stratified randomization. The population consisted of stratified parameters, such as region and grade level. As for strata of variables, the number of sampled schools was distributed based on city, county, size of the city, and school type using a proportional allocation method to match population and sample compositions. At the stage of sample extraction, we used a stratified 2-stage cluster sample design, with the unit for primary extraction being the school and the unit for secondary extraction being the intact classes [9] .
Measures
KYRBS is a school-based, self-report from the Ministry of Education, Ministry of Health and Welfare, and the Korea Centers for Disease Control and Prevention (KCDC) to understand health behaviors among youths. The KYRBS has 126 questions that assess 15 domains of health risk behavior, such as smoking, drinking, obesity, sexual intercourse, suicidal behavior, and violence.
Type of sexual intercourse
This was measured by the question: "During your life, with whom have you had sexual intercourse experience?" Response options included I have never had sexual intercourse, opposite-sex, and same-sex intercourse experience. We classified students as having had intercourse with the opposite-sex, intercourse with the same-sex, intercourse with the both-sex, no experience in intercourse (no contact).
Suicide risk outcomes (SROs)
We measured three dichotomous questions: seriously considered suicide ideation, made a plan for suicide plans, and attempted suicide at least once during the past 12 months prior to the survey.
Control variables
We selected risk factors associated with type of sexual intercourse or SROs based on current literature [2, 5, [10] [11] [12] [13] [14] [15] . We included the following risk factors occurring during the past 12 months prior to the survey. To measure violence, we used the question: "Have you had any experience of receiving treatment at a hospital for violence (being physically assaulted, threatened, or bullied) from friends, superiors, or adults?" We measured six socioeconomic-related factors; gender, grade, type of school, region, self-reported academic achievement, and perceived household economic status. We measured family structure by asking one question; living with both parents (both parents), living with mother (mother only), living with father (father only), or not living with parents (neither parent). We included questions about two different health risk behaviors. To calculate smoking habits, the question: "During the past 30 days prior to the survey, have you smoked at least one cigarette?" was used. To determine the effect of drinking, we included the following question: "During the past 12 months prior to the survey, have you had at least one alcoholic drink alone?" We also included a variable to assess the evidence of an association with suicidal behavior: subjective perception of body habits, which is perceiving oneself as being very obese as opposed to being overweight, underweight, or normal (perceived obesity). Responses for subjective perception of health status were quite poor or poor as opposed to excellent, very good, or good (perceived health status). Finally, sexual health risk behavior was assessed with a single measure ("Have you ever been diagnosed with sexually transmitted diseases (STDs) including HIV infection from sexual intercourse?").
Statistical analysis
Using IBM SPSS Statistics Version 20, we conducted statistical analysis on weighted data in order to interpret the data in a way that represented all students in grades 7-12 who were attending public schools in South Korea in 2012 and 2013. We merged the years of available data from 2012 and 2013 from the KYRBS.
We performed all statistical analyses on weighted data to adjust for subjects' nonresponses and to account for the complex sampling design of the KYRBS. We compared the distribution of demographic characteristics (Table 1) and SROs (Table 2 ) by sexual intercourse experience using a chi-square test. The demographics of the subjects were shown as an unweighted sample size and a weighted percentage using composite sample descriptive statistics.
We used simple logistic regression analysis to examine the associations between SROs and type of sexual intercourse experience, along with all control variables. After which, we performed a multiple logistic regression analyses in order to predict SROs after controlling for family structure, health risk behaviors (smoking, drinking, perceived obesity, and perceived health status), STDs, and experiences of violence [15] . We were presented unadjusted and adjusted odds ratios (ORs) and 95% confidence intervals (CIs) by gender (Table 3) .
Results
The prevalence of type of sexual intercourse in youths Table 1 demonstrates the prevalence of sexual intercourse in youths based on demographics. Among the 146,621 students (from grades 7 to 12), 3.9% had opposite-sex intercourse (2.2% for females, 5.5% for males), 0.5% had same-sex intercourse (0.3% for females, 0.6% males), and 0.5% had intercourse with both sexes (0.3% for females, 0.6% for males).
The prevalence of SROs in youths Table 2 presents the prevalence of SROs. The prevalence was higher among youths with same-sex intercourse experience for suicidal ideation (45.9% for females, 33.7% for males), plans for suicide (34.3% for females, 22.0% for males), and suicidal attempts (28.4% for females, 17.0% for males) than among youths with opposite-sex intercourse experience (p < 0.001). The prevalence was higher among youths who had STDs for suicidal ideation (61.2% for females, 44.6% for males), plans for suicide (44.4% for females, 34.5% for males), and suicidal attempts (42.8% for females, 24.7% for males) than for youths who did not have STDs. Additionally, the prevalence for suicidal ideation was higher among youths who were victims of violence (55.3% for females, 35.1% for males) than for youths who had not been victims of violence (p < 0.001). In our study, SROs based on sexual intercourse experience seemed to increase in the following order: no experience in intercourse, opposite-sex intercourse, same-sex intercourse, and then both-sexes intercourse experience ( Table 2 ).
The associations between type of sexual intercourse and SROs
In unadjusted analyses examining lesbian, gay, or bisexual youth defined by type of sexual intercourse, except for suicide ideation among females, we found that most youths with same-sex intercourse and both-sex intercourse compared with opposite-sex intercourse had increased odds of all SROs, with the odds ratios (ORs) ranging from 2.27 (95% confidence interval [CI] = 1.66-3.09) for plans of suicide among females with same-sex intercourse to 2.58 (95% CI = 1.95-3.40) for suicidal attempts among males with same-sex intercourse (all p < 0.001). All youths who had STDs increased the odds of all SROs compared to youths who had not been diagnosed with STDs (Table 2 ).
In the adjusted analyses, we added all the control variables (family structure, health risk behaviors, STDs including HIV infection, and experiences of violence) simultaneously. Compared to males with opposite-sex intercourse experience only, males who had experienced same-sex or both-sex intercourse differed significantly in their odds of SROs. On the other hand, among females, we found that females with same-sex and both-sex intercourse experience, compared to those with opposite-sex intercourse, had reduced odds of suicide ideation. In addition, females with same-sex and both-sex intercourse experience did not differ in suicide planning and attempts when compared to females with opposite-sex intercourse only. Males with same-sex intercourse experience were higher in suicidal ideation (adjusted odds ratio [AOR] = 1.29; 95% CI = 1.01-1.64), plans for suicide (AOR = 1.45; 95% CI = 1.10-1.92), and suicidal attempts (AOR = 1.69; 95% CI = 1.22-2.35) compared with males who had only experienced opposite-sex intercourse. Males suffering from STDs, including HIV infection, were higher in suicidal ideation (AOR = 1.35; 95% CI = 1.10-1.66), plans for suicide (AOR = 1.80; 95% CI = 1.40-2.32), and suicidal attempts (AOR = 1.34; 95% CI = 1.02-1.76) compared to males who did not have an STD. SROs were higher among youths who had been victims of violence (all AOR range = 3-5 for SROs) compared to youths who had not been victims of violence. When adjusted for the effects of the control variables (family structure, health risk behaviors, STDs, and violence), each SRO among youths with same-and both-sex intercourse tended to decrease. In particular, SROs among youths with same-sex and both-sex intercourse experience seemed to be strongly associated with STDs and violence. Our study demonstrated that after adjusting for the effect of STDs, violence, and associated factors, males with same-sex or both-sex intercourse experience had increased odds of all SROs when compared with opposite-sex intercourse only. However, females with same-sex and both-sex intercourse experience did not differ significantly in suicide planning and attempts. We detected that violence had strong associations with SROs of youths who had experienced same-sex or both-sex intercourse, with STDs including HIV infection (Table 3) .
Discussion
We investigated the effects of the type of sexual intercourse among South Korean youths on suicide risk outcomes using Korea's representative KYRBS database. As seen in previous studies, we have confirmed that there is an association between having same-sex intercourse and SROs. In our study, 0.5% of youths in the 12th grade, aged 17 years old, reported having same-sex intercourse (0.6% of males and 0.3% of females), and 0.5% of those youths reported having intercourse experience with both-sexes (0.6% of males and 0.3% of females). Meanwhile, from 2001 to 2009, the median of youths in the United States for students in grades 9 to 12, aged 14-17 years old, was 2.5% for same-sex intercourse and 3.3% for intercourse with both-sexes [16] . The prevalence of same-sex intercourse among youths is lower in South Korea than in western countries. However, the odds of each SRO of youths with same-sex intercourse experience were comparable between LGB youths in South Korea and in the west. Our results demonstrate that the prevalence for suicidal attempts were higher among youth with same-sex intercourse (28.4% for females, 17.0% for males) and both-sex intercourse (34.1% for females, 16.8% for males) experience than those with opposite-sex intercourse (18.0% for females, 7.4% for males) experience. The odds ratios [OR] among males with same-sex intercourse experience were 1.6 for suicidal ideation, 2.3 for plans for suicide, and 2.5 for suicidal attempts. These findings correspond to the previous meta-analytic review in the west, which reported that the risk of suicide among LGB youths was 2.9 times higher than in heterosexual youths [4, 13, 17] . In adjusted analyses, males with same-or both-sex intercourse experiences were higher in SROs compared with males who had only experienced opposite-sex intercourse. Many studies have reported higher rates of SROs among gay males when compared to lesbian females [3, 18, 19] . Based on our study, we were able to confirm that violence is a risk factor for suicide among youths with same-or both-sex intercourse. Our study shows that youths with same-or both-sex intercourse experience is far higher when combined with victims from violence. These findings are consistent with prior studies that highlight the link between homophobia and masculinity in the lives of adolescent boys. In previous studies, more than half of the gay youths surveyed reported having been verbally humiliated by their peers [20] and about 30% reported having been physically assaulted [21] . One-third of LGB youths have reported experiencing verbal abuse from their families, and 1/4 have reported being physically bullied by their peers. That is, the prevalence of victims of violence of LGB youths is similar in Asian countries when compared to western countries [8, 22] . It has been suggested that LGB youths hide their concerns about sexual orientation, feelings of isolation or helplessness, and stigmatization. This results in higher levels of stress in LGB youths than in heterosexual youths in a society that is full of negativity and discrimination towards homosexuals [13, [23] [24] [25] . In Asian society, homosexuality has been considered unnatural for ages. A social atmosphere of condemning and forbidding homosexuality has been established, leading to a stigmatization of homosexuality as a pathological disorder. In the current study, LGB youths living in Asian cities received little support from their friends, and commonly experienced teasing or were treated unfairly [22, 26] . One can imagine the difficulties that Korean
LGBs may experience with such social prejudice against homosexuality. These difficulties isolate LGB youths and bring about conflict, thereby leading to violence and depression that can increase the risk of suicide [26] . Given that some LGB youths have been victims of violence, LGB youths can be considered a high-risk group for suicide [24, 27] . The results suggest that the prevention of victimization among LGB youths can decrease hopelessness and depression, perhaps leading to less suicidal attempts [7, 23] . Our results suggest that supportive and inclusive social environments for sexual orientation may lower the risk of suicide attempts among LGB youths [28, 29] . Creating policies of preventing school violence, including bullying in particular, is one of the most important protection factors for LGB youths [28, 30] . Recent research has shown that higher levels of protectiveness and supportive school climates for LGB youths reduced suicidal thoughts of LGB youths, even after controlling for confounding variables [29] . Moreover, parental support has been reported to affect the health and well-being of LGB youths [31, 32] . Health risk behaviors and subjective perception of an individual's own health, including depression, have been shown to be negative among LGB youths who lack parental support [15, 23, 31, 33] . Also, in order to decrease SROs among youths there is a need to improve the negative impression and attitude that society displays towards homosexuals, and a need to establish anti-bullying policies towards LGB youths [28, 34] . On the same note, family-based interventions can decrease hopelessness and depression, thereby leading to less suicide attempts [35] . Countries are obligated to establish policies that reinforce the family's role to ensure parental love and support towards children and youths [2] . This reinforcement can help create a social atmosphere that allows understanding and is receptive towards an individual's own sexual identity and that of others. SROs among youths with same-and both-sex intercourse experience seemed to be strongly associated with exposure to violence and sexual health risk. These results may be used for programs that prevent suicide as a result of issues related to intercourse in youths and national policies that will make accessible social support systems for LGB youths. Our findings of elevated levels of SROs, STDs (including HIV infection), and being a victim of violence and/or hopelessness in youths with same-and both-sex intercourse Notes: All the variables presented P ≤ 0.001, using simple and multiple logistic regression analysis, except *P < 0. experience, provide a public health rationale for implementing safe school programs designed to prevent violence. Awareness of the relationship between these variables and being LGB is especially important for school health programs that are funded by STD (including HIV) funding streams [13, 36] . The efforts of school health departments to reduce STD-related health risk behaviors must be implemented to decrease rates of SROs. Youths with same-and both-sex intercourse experience have a higher association with the risk of suicide than youths with opposite-sex intercourse experience. It is necessary to implement prevention programs for suicide as a result of sexual intercourse in youths and establish social support systems. Additionally, educational departments should instill acceptance of diversity and respect towards life into school systems. Schools should consider integrating specific content about LGB health risks and health disparities in training regarding violence, STDs (including HIV infection), and suicide prevention. For too many LGB and gender variant students, school violence has resulted in school failure and restricted life chances that limit vocational opportunities and undermine the victim's human potential. Therefore, school educators must continue to advocate for these youths and implement LGB inclusive policies and programs in order to promote safe and supportive learning environments where all students are protected from sexual risk behavior. Our results serve as fundamental data demonstrating that intercourse in youths contributes to the risk of suicide. As such, this data may be used for suicide as a result of issues related to sexual intercourse prevention programs, national policies that will make accessible social support systems for LGB youths, and for comparison data on sexual behaviors among youths in Korea and other countries.
Strengths and limitations of the study
Strengths of our study were that we were able to minimize selection bias by using a representative sampling of middle and high school students nationwide. In addition, our database included a sample size of 146,621 students, which is a large enough population. Finally, the KYRBS questionnaire used in our study demonstrated high consistency and reproducibility by showing a comparable trend of results annually. Limitations of our study should also be noted. First, our study was a crosssectional study; therefore, a temporal relationship cannot be established between type of sexual intercourse and SROs. Future longitudinal research is needed in order to further investigate the major risk factors for suicide. Second, limitations of our study include analyzing the association between type of sexual intercourse and SROs among youths without any self-reported information on sexual orientation. This made us unable to demonstrate the prevalence of LGB youths in South Korea. In addition, we regarded youths with same-sex or both-sex intercourse experience as lesbian, gay, or bisexual. This was because we could not get information about sexual orientation on the basis of sexual identity and sexual attraction. However, in other research, the pattern of risk factors significantly associated with SROs among youths was nearly the same for type of sexual intercourse experience as it was for sexual identity [3] . Therefore, future research should use a combination of information on sexual orientation and type of sexual intercourse experience as predictors of SROs. In addition, we were not able collect information about the frequency of sexual intercourse. Future research is needed in order to determine the relation between the frequency of sexual intercourse and SROs. Third, we did not control for social factors, such as school climate or connectedness, which may have negative psychological effects on LGB youths [29] . These measures were not collected or were unavailable.
LGB youths may respond to school climate in unhealthy ways (sexual risk behavior and alcohol, tobacco use) or isolate themselves. Finally, various risk factors (violence, hopelessness, health risk behavior) included in our analyses may mediate the associations between type of sexual intercourse experience and SROs. However, we cannot strictly test a major risk factor in our study because we do not know the time sequences of those risk factors in relation to the timing of type of sexual intercourse experience and SROs.
Conclusions
Compared to youths with experience of opposite-sex intercourse, youths with same-and both-sex intercourse experience were higher in all ORs of outcomes for the suicide risk than youths with only opposite-sex intercourse experience. Youths with sexual intercourse experience showed a higher association with outcomes for the suicide risk than youths who had no intercourse experience. In the multiple logistic regression analysis, after adjusting for family structure, health risk behaviors, STDs (including HIV infection), and violence, males with same-sex or both-sex intercourse experience were higher in their odds of SROs compared with males with opposite-sex intercourse experience only. We detected that SROs in youths with same-sex or both-sex intercourse experience had strong associations with gender (males), violence, and STDs. This study provides evidence that SROs for LGB youths are related to violence and STDs, controlling for risk factors. Therefore, school educators must continue to advocate for these youths and implement LGB inclusive policies and programs in order to promote safe and supportive learning environments where all students are protected from health risk behavior.
